A 64-channel ASIC for in-vitro simultaneous recording and stimulation of neurons using microelectrode arrays.
A 64 channels CMOS chip dedicated to in-vitro simultaneous recording and stimulation of neurons using microelectrode arrays has been developed. It includes, for each channel, a low noise, variable gain (10, 75 or 750), 0.08 Hz-3 kHz bandwidth measurement path with unity-gain for lower frequencies to allow measurement of the electrochemical potential. A snapshot style Sample & Hold circuitry allows to have "images" of the 64 channels at a maximum sampling frequency of 50 kHz. Input-referred noise of the measurement path is 4.3 microV RMS integrated from 0.08 Hz to 3 kHz. To get rid of the random, slowly varying, DC offset potential that exists at the electrode-electrolyte interface, the ASIC can be supplied with floating VSS, VDD. Circuit size is 2.4 mm per 11.2 mm (0.35 microm CMOS process) and its power consumption is about 125 mW.